Effects of carboxyl-terminal truncations on the activity and solubility of human monoamine oxidase B.
Monoamine oxidase is an outer mitochondrial membrane protein that catalyzes the deamination of a number of neurotransmitters and dietary amines. To determine the roles of the carboxyl-terminal amino acids on the activity and solubility of human monoamine oxidase (MAO B), 10 sequential mutants were made with stop codons at amino acid positions 511, 504, 498, 492, 486, 481, 476, 467, 417, and 397, respectively. All truncated mutants were expressed in Sf21 insect cells using baculovirus, and the enzyme kinetic parameters were determined. Truncations at amino acid positions 511, 504, and 498 slightly decreased MAO B catalytic activity and had no significant changes on deprenyl inhibition. Further deletions up to amino acid 417 decreased the specific activity 10--100-fold without significant changes of the K(m) for phenylethylamine or dopamine or the IC(50) for deprenyl and clorgyline. The truncation mutant C397, which lacks covalently attached FAD, was inactive. Progressive carboxyl-terminal truncations up to position 481 were correlated with increased solubility of MAO B mutants. 47% of the activity of the truncated C481 was found in the 105,000 x g supernatant in the absence of detergent. However, further truncated mutants, C476, C467, and C417, remained associated with the membrane fraction. In contrast to crude homogenate, the water-soluble C481 mutant was rapidly inactivated at 4 degrees C and 37 degrees C, which indicates that the membrane environment is required for the stability of MAO B. Expression of the green fluorescent protein-MAO B C481 fusion protein revealed that this mutant was located in the cytoplasm, whereas its counterpart in MAO A, truncated mutant C490, was located on the mitochondria. These results suggest that the carboxyl-terminal amino acid residues 417--520 of MAO B are not directly involved in the active site but are required for maintaining the appropriate conformation and interaction with the outer mitochondrial membrane. The different solubilities of the various carboxyl-terminal truncation mutants indicate that the interaction of MAO B with mitochondrial membrane is not simply anchoring through the carboxyl-terminal hydrophobic tail. Further, our results suggest that the carboxyl-terminal of MAO A and B plays different roles in mitochondrial attachment.